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(54) METHOD FOR DETERMINING NUCLEIC ACID. NUCLEIC ACID PROBE USED THEREFOR AND METHOD FOR ANALYZING 
DATA OBTAINED BY THE SAME METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a nucleic acid determining method using a nucleic acid probe labeled with a fluorescent dye, a 
real time quantitative PGR method utilizing the above method and a method capable of accurately attaining a target in a method for 
analyzing data obtained by the above real time quantitative PGR method. 

SOLUTION: This new method for determining a nucleic acid comprises hybridizing a nucleic acid probe labeled with a fluorescent dye 
to the target nucleic acid and measuring a decrease in fluorescence emission from the fluorescent dye after the hybridization relative 
to fluorescence emission from tine fluorescent dye before the hybridization. This real time quantitative PGR method comprises using 
the above method. This method for analyzing data having a process correcting fluorescent intensity in annealing reaction with a 
fluorescent intensity in modified reaction when data obtained by the above PGR method is analyzed. 
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[ m^m 1 ] ^mmx-m^^hfrnmya-v^m 

mm 2 ] mitrnx-nm^fitzm^rra-^m 
m.mizj\^y'jy^'^~i^Byuzt^K. limit 
mti\ f<rimt^m''^'it&mm?'t]--yx'h'o. 
^mro~rii. icr,^^izi5\>^xm^mx'm 

^^^"-v-gvL/cts, ^mmizai^^x, mr 
v-ymmmti)^j-^^fjy^^-i^3yuz7^ 

^t-thmm'mmru-y, 

yv^^-^-i^ayn^mt^G {i^7=~y) fcC (v 

mru-fcfy^mmmmm^tix^'^iz t m^t 

x\ *>o3' ^m%mx-mm$fix\^mm5 
izmm<mm^^mru~y, 

x\ *^-o5' ^m^mx'^m^tix\^mm5 
iztmmmm^mmra^y. 

3 • 'J df-x^s • mff)yi<smi)iv ym.^ii 
x\'^tmm4Xii7iz^ff>mmmmro~ 

1-:^^- H3i)\ 2 - o U d V ?Ki? ? }^ 

(2-o-inelhyloligoribonucleotide) , PNA. f/H±, 



1 mztimtmm^^ru~y, 

I mm 1 0 ] mmmmmmrn~yff)^ y ^ 

W=ff-b'2:-ttf^^'J ■y;':ty3'5;5'H--f F (chimer 
ic oligonucleotide) f*)^it^2~8iO<pftl!5)n II 

:t >j y u^i- v^x-fy^m 1 0 tcieiiOi^SE 

imm 1 2 ] mm2-^8miiii-' 1 
SiaSffl^K^-o-y 5- , ^e<rttiEfcA-f y y Hf- 
y 3 A^ yy rj^-f -fe-i^ 3 ym^cfstts^Tfe 

lis*^ 1 3 ] if5!^Ji9- 1 1 mcmtit> 1 
o^iisi^ffl^-o-rsr . mmmiz^^-i y y ^^-f 

■<f-i^3 A>f T^y^^^f-fe'-v-a^imtCfcJtS 

[mm 1 4 ] m6<Jl^S*^;tijteTiO^M (polyno 
rphism) ttzll/axmm (mutation) 5r^«L< 

iumthimizm'^x. 11^^2-1 Komijnm 
iizmi:^wmy^-ymmmtzm^=s'iz^u y 
y r^-e-i^B y^it . ^mmco^mm^ti ^ 

mm 1 5 3 me<j<^®Ei /sjijugr^o^sa^rtit/ 

X , if*Ji 2- 1 1 oiBj^x*^ 1 mzsmmmyp-y 
i. ; t & #m t--^ i < ms^co 

[ mm 16 3 If jRia 1 4 cEao:^^^£fc i 0 # (^it 
h'r-^i^m-^-Hmi'zm^x. wmtfi^m^ 
i-Pli%^m'Wm.-^titzW^ru--yht\^ y y ^r-r 

[if ^ 1 7 ] Se^l^Stt :tti5ifK?cO^M* 

a it;^M&»«f^ u < \im^m^^wiziiK\x , 

B. 

[ft^i 83 w^Ji 1 siz^mmBsm^i^ 

[If*«l 93 A^ ry^^-f -tf-vaVKlSBlfcA^ 
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-fe-i^g yKmm.cot^iha)/\^ ^-i -fe- 

iyayKmmz^!w^~rr3~7-^m\itmm 1 3 
imm 2 1] y r-^ -fe'- 3 vsjSSiSfcr'vu 

/s-ro-T-lt^LT^irSif^l 5{~IB«C0^-/ 

mm22 ] mmmt^RT^AX'ihm-mi 2. 
13, 1 9 , 2 0 cfa«'7)^is?iig*a. 

[||*«2 3 ] IS*JS2-- 1 1 contiii^ 1 ^StC^iJ^ 

<ii%3feLTv mpmi^zj^-iruy-i-^-iya 

^^1. ; i: I. J: 3 1 L!t ; f: SrSgJfc-r&SKHJ 
[ iS*3l 2 4 ] Wm. 2 3 KiBiSsOt^SSi^T/N-^ 

Mza^^x. mp-xi--fftmmMmmz7\'-^ 
2 5 ] Wf^mm^^z^-^^^hixtzmi 

3. Xii24KiB»<^)Sgtjffl^L<i±eiaifflTA'>f 

[|f^]g2 6 \ m:Tu~f%:mt^mMWX-X\^ 

tf:\ ■^m^x-mm-wmmz^-^^^tzmm. 23-2 

[|f*iM2 7] il^JS2 3~2 6«jBFil*n^fc:IBK 
[|f*3l28] mimi. 12, 13, 19-22, 

mmif. ym^mLx^nmL^wk. ^mmm^ 

T'&'&itSJll, 12, 13, 19-2 2, 2 TWfBffi 

t-\mzm,<r>imm'mm, 

[II5RJI30] PCR:^fcfcUT, fi^]S2-3, 
5,6,8-11 {OMil;!)- 1 ^tEigcOt^Kro-y^ 



I. ; t JWrnt tl. P C Rrii«@3ii/,:mi?<7)?i^ 

ft. 

[11*^13 1 ] PC R:^ftt*3V^T, MSIS4X{i7 

')yAXhx\^-*^i\ ^Km^(nmmim.t wmcfa- 
-fimmm t < ^mmmmt / y x l 

m.mwm^'m^^-ti, z t ^mt-t?, p c rx^ 

[it*:S3 2l PCR*^*iyr/l'^'^Afel«PC 

Rmx'hm^ms otJtiis ifcESJopcR^s 

[ii«3S3 3]ISa<Jll, 12, 13, 19-22, 2 

7-3 2 1 miztmmmimx'mhfiT 
-i>-m^-thm:i,zfii-^x. ^^mmm^mx- 

mcrm^^mt , iiieoA-^ 7' y r>f x itz t coa^ 

Cii*^3 4 ] itScJi 3 2 ttasio y t;1'^' ^ A^a 
WPCR:^ftT'#f>iiJtf-^'-£^*rtS:«£{iiJ^^ 

T. ^■f-f:7Mzmimiit:tm^^M%mtm'^ 

[ it^Jl 3 5 ] If ^31 3 4 t::t5ti(7)ffiiE?l®«!!aijiS 
CiC5tn fcl.v^ii C^5*2D Kj:«.tc7)T^ 

§iS*3a 3 4 \zmf^ V Tn^i> ^ p c Rm<^ 

fn=fh,b.n/fden.n Clglit H 

f„=fde„,„/fh,b,o Cit^2] 

f„: c^sen iii>v^;i cic5s:2 3 tj:9s:ai$fL5t 

fh,b,. ; n^^^Mzmth. mmLtzm.ifi'B.^ 
mtm^iiib^. $>i^mmLt:mmtitmx' 
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Fn=f„/f, cms: 

F„ : n-t^ i'/WCfcltl,. C^3 ) h^i^Mi Cm 
4 D izt 0»ttJ$^^^t^3K^^liSlJ^fc^v^^i^B^fl: 
1 osb (FJ , 1 n (F„) 
1 { (1-F„) XA( . 

1 { (F„- 1 ) XAI . 

A, b ijiMmm. 

F„ : cms ] hl^Mi Cit^4 D fci owta^^Jt 

^] , 

2) BifiEi ) mmmie.i><-^mizmit:-^^f'A^ 
4 ) ^mmzid (ts p c Rm^^mmm^a t- 

tin- 1 3H2ia|g«^Si!7-D - 7"$ ffl V P C R ^ffV \ 

mwm.|.z-y\^xm.<mmmm.mm^'>xTm.m. 
{mmms9] mmm^.z-o^^xm^m^xMnzsi. 

W.(r)mcT'a~y^ry^'?-tLxm\-^XPCK^^ 

'tm^mm^zr>\.^xim<omm&m.mmn'> 
xTmmmhztmw.t-thw^<r^mm 
mm, 

im^mio] mms 4-^3 7 comtiif^imizsm 

-nmza^^x. mmsBm/j.\ts'i\izwmm 
<n^m.<rimm^if&.\zx^ ^ im.'rmmm:'ft 
m-fh'Am. ^w?^<r)vcYmzi.yimAfiti 

^m.m.'^izmhim. ^ffymszi^wx. ^(s 
3§g) , z(mmm^^--m,'h-thim.. =^<m (- 



f„: Cftsn ^>s^-^^i [ii:5t2] fci^ffiiEsatjai 

f,: CSJ^I] Ji§V^^ Ci«2] KiSlijEMSJIl 

mm.si\ mm.s2mm.mr}v^AKm;. 

X. 

1) ciitS3Dife&i^»iCiKS4)fcj:'3»aj$nfca 

ln{(l-F,)XA> Clte*6] 
ln{{F„-l)XA} C^7) 

fiwp c R-m!r>tL»><nT-9-m-m^, 
mm.4 1 ] 11^583 4 ^w>T-9m)iUz 
i'o'f-^^mcfhw^. mms^\izwmf-9 

^3 7 tEKOT-^')!Wf:^t ± 15 ^mm^ 
if*«4 0tie«i<7)7'-:J'»l*f*ftfcJ:9f-:S' 

[is««4 2j moMSAizmtc^T-ifmiiimtz 

mmtz2i*}9-if'tmm-mm. rnmseizm 

« 3 7 izmf^T—s^mmmz x'jT-f ^mrti> 
m. mm o izsm<nr-mmmzj: 9 f-i' 

inm4 3 ] , n-ms 4 - 

37, 4 0«OM*l*>lJi{w^(^'JT;WA^«P 

c Rmfomeof-i^mmmmt n t 

imm4 4 ] m&^mmiziiK^x . mm4 1 1 
ias«SKSfw-f «. z b imtthm<r)m-n 
m. 

inm4 5 1 mti^&^mm^x . nm4 2 iz 

[0001] 

^tnzM^^imra-rm^i^ijmizi ',x^t>ii 
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vices). ^Hhmmmffy-^Th hPCRm 
[00021 

[0 0 0 31 (2) 'f >':J'-;<?V-:?-:^(Glazer et 
al.. Nature 359:959,1992) : liOSr^Ji. 

4 6-5 l^-i^\ 19 97^, *±tt) , SYBR R 
/U-y(Green) I aightCyclerT" System: 199 9 

[00041 ( 3 ) niET(fluoresc«ice energy transfe 
r)inntth1jm (Ma-gney et al.. Nucleic Acid Re 
s.. 22: 920-m.mi.):^(O-mii. SS«^KyN^ 

timt^^i ci t ifix^ mm%X'W=m^tix\^i>. 
~9«^^•c>^•^ 7''J^'< x-rixo i,zm.n^ixx^^ 

[00051 (4) iH=-t'-3>^ (Tyagi etal.. 
Nature Biotech. .14:303-308.1996.) ;cO:^ST®ffl-r 

mnizifs.y^^'-miimmzx^'^h. ^tx^ 

7-D-/^i;LThairpin steniS-m-T-?. i 5 tlSS 
TV^SlfcWftt, Porste^^^ll|x:^;^^-^0^:^^. Urff 



t7JLy^^^'-m<n:Wm:/^is.%<ts:h(r>X\ Porster 

[0006 1 (5) T-fc'X£!0*"S (Davis et a!., Nu 
oleic acids Res.24 : 702-706. 1996)T-t'X{i;, :t'J 
rf5 ^' K^O 3 • *J!g{:^7tfeSS: . ^^M? 1 8 

;flSr70— ^•^^>J-(^afflL7^-:. 3" *S 
C^pteSgSrilSlcJS^l'^.r^^J: •) . 
-i^gyLfci^. 1 0<S<:o^3t?Slg*"'#'^it^-tl: 
^tJt. iii'^iJO^^ftfi. ?^<7)«-^SJ«, HI 
SH:^ (fluorescent in situhybridization assay 
s), PCR^ra. LCR:&a (ligase chain reactio 
n), SD:Fft( strand displacement assays), ^-^W^n 
^—l^ 3 >S'^(coinpetitive hybridizatio 
n)=5:i; {^®ffl^^^T^65't LV^^S^ t (ft c^l. . 
[0007] ::iif>^o^ai4, S^-JK«tcttffl§ti''^ 
s*^ m.^mx-mmi-fzimTr3-:fbm^<n}^ 

-i,ayL^j:i''>tz^mmy'o-yi^^*'^^^' 
SS-r^i^^*^*) ?> (-^ ^ * t < V Lt VM. . 

tiiX\^fz, 
[0008] 

[0009] 

[!*^&f»^^l>A^«^«^*S] ^mm^ii. liiia^s 

[00 1 0] IP*>, *^B^«. 

1 ) n^mxmm^iifcmra-rm^^mmm 

^jy^^-i^aylfzt^iz. ^7&fe^*\ -S-O^S 
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^fm^h r y-^ -tr- •> a y Lfz-^^imt-^ (> i 
mmra-ymmmizju r u -t- ^ g y iti 
m<,zii\ \xf\^ y^y-i-^-^-^ y^ymmm < y 
[ 0 0 1 1 ] 3 ) w,mmmb<imm^^m. (poiy 

morphism) itd±yhJ:X/^m (mutation) iM^^L 

Km^thimiza^^x. Krie2) iztm<omrn 
-y^:'^6mmi<im&'fizj\^yoy^-ti->^3 

4 ) mmmKimmf-comttcii/idXtf^m 
'S:m9(^i<im^m^^yhizii^^x. im2) 
^ztmrnmya-y^-k^t^zb tmtthm 

[ 0 0 1 2 ] 5 ) mii3 ) izmmmizx *)nii>tii 
'f-9imm-hmizii\^x. m^m^Ktmm 
'fi}mmmx'mm^tifzmmra-ytn^:rv yn 

^x\,x\^ts:\-^):.%'^m^^k<nmMm}!zx offlim 
[ 0 0 1 3 ] 6 ) w.mm^t<i±miBrf<^mtfzii 



7 ) tufas ) \iZ^cnm3^mL^-:iy\i:^-9\z% 

-^wmmk^. ±tz^ 

[00 1 4 ] 8) mnai ) . 2) {ClE^<^^^o-7- 

9 ) MEl ) . 2 ) . 8 ) tlEKcOlSiejilS^SfflV^ 
I.H I SH (fluorescent in situ hybridization assa 

[001 5 J 10) mrEl) , 2) , 9) KfiiJiOiSS 

1 1 ) Mai ) . 2) ^z^mmmmcm^^hv 

1 2 ) liiai 1 ) \zwmv>cK-nm!zi.'iX%t^h 

1 3 ) Men ) izmmpcRumm\^?,mim 

14) ME12) ti3) m-k^-tfitmm. t 

tz- 

15) 15^11). 12), 13)X{il4) tieSicO 

mmtzx'omm-t^m^-tiPCRm^-i/ 

[0016] 16)|irEll), 12), 13)Xttl 

4) izssmm:mizx>)imti^m^rny^M, 
tLxsmtii^y't^jL-f^mBmiiiiiimMW. t 

17) Biiiei2) , xiii 4) nzssmf-ifimm 

1 a ) me 1 5 ) tiEiicop c n^mmv^/xiim 

1 9 ) i?iB 1 6 ) tEmoiastasEfrs c t 

[0017] 

mmijiizmizmm-tt. mmizts^^x. dn 

A, RNA, cDNA, mRNA, rRNA, XTP 
dXTPs, NTPs. dNTPs, SKrn- 

y. ^wi-mtru-r (x«^gj^i'A--rn- 
y. xmiz-^f^-m-f) , j\^yvy^x. a 

T:i-'jy^^, SfglgftKIt, ^lifllA 

PCR, RT-PCR, RNA-priiKd PCR, S 
tretch PCR, iSPCR, A 1 uga^J^flJfflL^rPC 
R, ^fiPCR, Si^r9-fV-&fflV>itPCR, PN 
A^fflV^:^:PCRS, A^7''jy-^-fef-vgy3JS6<hy 
bridization assays), H I SH (fluorescent in situ 
liybridisation assays):^^, P CR^IS (polymerase c 
hain assays ) , LCR:fi% (llgase chain reactio 
n), SD:S^(strand displacement assays), m-atf] 
Js-^yijy^-^-i^a yim'i coapetltlve hybridizat 
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ion). DNA^-yr. (5if5^^tbffl) TJ< 

-fx. SNP (x^.-jr-.-mmmm^m) . m^m^^ 
[0018] imm.ii^yzm^m.(r,m.h\t. 

ffitW, >'W7''jy-f-b-v3y:5i£(hybridization a 
ssays), H I SH:^r^(fluorescent in situhybridiza 
tion assays), PC R:^^(pQlyiiierase chain assay 
s) . LCR^TiSdigase chain reaction), SDJrffi(str 
and displacement assays) , ^-^W^^ yj Y-i -fe'- 
(competitive hybridization)^:^' t Sr 

X) . m^-^x. ^(r>mi&im^?>iimx'$>t, 
[0019] :^mzii\,^xmmmtk^i, sfi^L< 
^mff>mkl^m^Lx^.^x%>i^\ mm. 

limL(^W!±W)RliA^l < {SaS^ D N Ai^iiS 

mt/^i^immnumx'noiitii'xnh. mi 
^miiixuhnm-y\^mt:mtxfiizbtfi 
Ttfh. ±mmwtmmbbx. dna. rna, 

PNA. 2-0-><f-;i^ (Me) RNA, T:t^J^U.1^ 
:t U =r3t U:tf - F (deoxyribo-ol igonucleotides) , 
'J ;i?df rf ^' U:tf- H (riboxy-ori^onucleotide 
s)mimif i>Ztif:X'tt. 

(00201 :^mi.zii\^x^^/t&mii. H&mmr 
a-nzmmbx . mm^ ■ manzm^^^tih fc« 
tmrnizmx^iifi. ^mm^m^tLf^mr'a 

Tu^^izmti^immmmii'. ^<omm'>^ 
it?>t,coiiiimizm\'^ti>iii>. mm. yivti^^t^y 



(fluorescein) X\ii<m^m. mm. 7)U^l- 
•fe-^ V-Y V^Tfi'T^— h (fluorescein isothiocyana 
te) (FITC) ^t<Ji^iO|^fii:^, Alexa 488, Alexa 

532, cy3, cy5. EDAHS (5-(2'-aiiiinoethyl)aiiiino-l-na 
phthalene sulfonic acid) } , Q—fiy (rhodanin 
e) 6G (R6G) Xii^coW^W mm. r\^y?<i^}Vn 
-ySy (teramethylrhodamine) (TMR) , •fb9;<-^ 
ll-n-ys.y-! y f-3ti^r^— b (tetramethylrhodaml 
ne isothiocyanateXTMRITC), K-a-V^y (x-rhod 
amine), -f^-i-XU-v F (Texas red), ^^-'^-(BODIP 
Y)FL(ffiM^;tV^^7- • ra-T- (Molecular Probe 
s)tt^, Jltffl) , --Kt e-(BODlPY)FL/G iW^ : t 

■ ro-r (Molecular Probes)^!?, m 
m) , tKt f-(B0DIPY)FL/C6 (SWfe ; ^V=3f 

■ rn-y ((■blecular Probes) tti?, tI^II) . jKrtT 
-(B0DIPY)5-FAM (SB^=S ; ■ 7*0- / (M 

olecular Probes) ^tS, tRH) , -Iff (BODIPY) T 
m ; ^U=5r • ro-:/ (Molecular Prob 

<s) tti?, ?itii) , jiii-ecoiss^^c mm. ^i^f 

(BODIPY) TR (S^ ; =tU^sLy- ■ (Mole 
cular Probes) ttiS, tI^) , f (Bffl)lPy) R66 

(ffiil* ; ^tU^CL 5- • ro-y (Molecular Probe 
s) , JJ<Tt- (BODIPY) 564 (ISH* : ^ 

VdE-i5- • rn-T" (Molecular Probes) m * 
B) , ft- (BODIPY) 581 (iSfS* : tV^f ^9- • 
ro-y (Molecular Probes) tfcS, *ll) ^SWI. 

Ih.^>CO*Tt>. FITC, EDANS, 6-joe, 
THR, Alexa 488, Alexa 532, 3j<f (BODIPY) FL/C 
3 mm, ; ^1^=3? • 7-n-r (Molecular Probe 
s) ass, *H) , rf<f (BODIPY) FL/C6 (^S 
^ : tU^;i9- • ro-T" (Molecular Pnsbes) S 

m. m) mm^j:h<ottx. ^Jt. fitc, tmr, 6 

-jeo, d<f tf- (BODIPY) FL/C3 (ffiS=& : ^P^i^ 
- • 7*o-y (Molecular Probes) ta^. *ffl) s >Kf 

e- (BiroiPY) FL/C6 itms, : ^ • ro- 

r (Molecular Probes) m *BI) I: J: Offifi^tix?) 

[ 0 0 2 IJ SMiSKt^^ W y U ^^>f ■fe-i' 3 y 
BEKrP-rti, * 'J rff 3j-=3f 'J ^ W^-f- Ft-fll 

$*it:v^-ctJ:v^. tii. ^tit,<mijm^Lx^-^t 

^j(iJvi':i-Vd!}lifU:ti-\< (cheBiric oligonucieo 
dite)-CtJ:V\ tt:. 2-o-^f-;l':ty:fJ'-Kjr^' 
^:t^K(2'-o-Methyl oligoribonucleotides ) (olig 
<M-i bonucl eotideW 5 ' i^^^U -^"^^ Y (nucleo 

side) ^iii-y^ifyt. •eK»v-f-i^'y<02 ' (iOOH^ 
i&J^f;P (i»thyl)»-C«ff|iS*iTV^|.«,«) SrffifflL 
Ttitn XJiRNAfc<^tt?-^i6S*y){C, 
2' -o-^^A^:tV^V^^^^'Ut^Yi:tV^ft 
^>-Jt^'^:tf-H (oligoderaynuclueotide) <7)tt»t^> 
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[00221 i^. 2' -o-^f-;l':t'Jd'yd<3r:?P:t 
J; a ^rigfflfS^lfc RN A Sr5j- 'J J? ^' 

m^-rim^. smf$>-&RNA^?s?r. sarn- 
yfcA-fT-u^-f-tf-v-gys^iJrt, 8 0-10 0 

"C. 4f^L<ti90-l OO-C. fialK«19 3-9 7°C 
t\ 1-1 5*1. »S L<Ji2-l om JijiCJi 
3- 7 ra-^an^a LT RN AOa<Ji?«Ji^ Kl^|> ; 

ySS*$r±(f^7t*^t^/W^-7°n-7\ gijjtif. (5') 
AGGCCGGCCaTGACrnCC T(3' ) ^^JSSEJ'JW^ 'J Jf ^' 

^yP^N-rn-ytSrt U d-T^t^ ^ ^' U^tf - 
T4j. ift, 2-o-^^/l.:t'J:3''J;Kp?^'b:tf-Kft 

•jr^f-tf-i^ey^-tir-Si;. ^IEE?£4«ORNA(7)«fc:jS 

txmmMpm'j'^ i^mni^ Amm 1 5 o p m 

*t'RNAS:ate-C$*. 

[0023] ^^Krn-7-^fflv^s«e*<o^v'f r-f 
•«f-i^3y^rfefc:J:SRNA<7)as^C*3>-%T:, mra 

mm^j:^-mm^b^fzi6. ra^ytmRNAt 
-Pit. -?-<07t*^c. RUAt^^^zm. jtyy^^ 

•5^?g11^^:^Sti^LTU;(::. Cl^xC^fLT, liifE 

co:^mmii. RNAmmmmtm^mm^^ 

^tfTit:65t'l^§. ^tlX\ RNAO^WmffimH 

mm9i,i. mm&t LxcoMim^a^. 'vi'^-ro 
'-ycomm3n'^jmmx'i>i>. :zinzi*):i^^m 

xmmizmmiz^^i>. 

[0024] :^%m<^ra~y<^mm.iis-'5 o -c* 

[0025] -C-coro-T'c^igSEJiJJi. 



imr\:i-yifiW:^mf<z)\^ y')yA^~i^^y\^it 

ht. (1 ) ^tgrn-yt^WT-'J^^^-tf-i^gVL 

mMnmkW^wzG ( ^/r-v ) :6*-t< ^rt t> i Jsa 
hx^h'mwm. ( 2 ) rn-7-io*m*(3*3v^-C7- 

mh^o\z. mcru~y(mwmim^'^i\x\'^ 

[0026] i^%mzii\';h^yu-ym U :/5 ^' 

X:%h (Tetrahedron letters. 22^, 1859-1862 
1981^: Nucleic acids Research, 14^^. 6227- 
1986*) . 3Rft, ifi|S$ilTV%&)KK^B£ 
msmithoymm-iti^ K^m. AB1394(Pericin 
ElneraiS, USA) ) . 

[ 0 0 2 7 ] y a-jf :? F fc«3fefe^2:1^rr S 

ifcj&^TS I. (Nature Biotechnology, 14^, 303—3 
OSM, 1996*; Applied and Environmental Microbiol 
ogy, 63^, 1143— 1147K. 1997*; Nucleic acids 
Research. 24®. 4532-4535H. 1996*) . 

{f . 5 - imzm^%^^m^'i^h^i.. 9c 

X, mm. -m)^-sAimK-th. :iixh<mxmi 
^mixx\^hffixr^msiikmxixhii\^ (^tK^y 

t< ■ -f-T-^yr^ Y • V-i^-yV ■ iiyn~~ (Midi 
and Certified Reagent Company) ) , <^«i^. n\i 
3-8. Sf*L<{i6-C*S. Z<r>X^-f~\ZS\{^ 

niioiiz Lx^^iMim:^»vmi&iiriit y ^5 
xii^mmm^mmro^ytth ; t **-c# h . 

[00283 :ty:^3r?'l':t^F<7)3' 

mKi/^%>mw.bmnzLxmi^iix\^i<7iXf&mi 

J8A LT t J; ^ ( ^ h' 5 y K ■ 1?-— 7^^ 7 T ^ 7 H • 
-yyh • :i]yf^:z.~ (Midland Certified Reagent Co 
BPany) ) . t^, yvB^S-^ALT, y^iffiW 

dili^eOiS^. na3-8. »S L<{44-7-C3b 

z(r>x^~^~izT^ym. sHStcsiCftSr^-r 

Lit:^y::<'pf^l'^-f-h'lr-^fl£f#l.. dcOidCLt: 
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inoiKKlifier (aONTECHa^, tM) , ■ 
-^v b (FluoReporter Kits) F-6082. F-6083. F-6 
084, F-10220 (V^-fili>^L'^'^i7- - ra-K <M 
olecular Probes) "m.. *lll) ) ^m^h^HfimX 

X'hh (ANALYTICAL BIOCHEMISTRY 225. 32-38M (1998 

^) ) « mL<r)i.o\,zLx^mi(nimyii-f-t!^^ 
x'hhtK mi^'^ra-ymmii. s' xii5' * 
mmmmm^ t ot-fc o , ^mm^ tix 
^^mmmm^oxitcx'S>hi>(7>x$i&. 5' m 
t^w^m^ix. 3' ie.wum^ixx\.-^^s^^. 3" * 
m> 'J rt^-xxi±T^^ y 3 ' accoo 

Hs^ uymmxBmixhx<iiiii>mm^m\-\ 
[0029] ^jsH^f^^issro-ya. mtcisijaife^v' 

<fC'5r<. »6«B^U<ajtfK^^#S (polwrphi 
sm) 4fc{i/fcJ;t)^S (mutation) im9mi<m 

^tumiz-mm^T'^ i . ^tcTEfciS'^* d n 
zbtzx'j. m^m L < imm-oy^ { poi ynorp 

hisa) tt:ii/iiiX/m (mtation) ^mmi<ii 

L<\mm<^m-)jm7 *><7>--?ff>miz^ f)im 

mmmttxRi^A. dna, pna. xz^m 
^T-ymm^bxtitiiix^\ mttiitmiz 

•oX. *mm^ZX<J. G-A. G*-A. C-»T, C 
-T. G-*C. G-COSEM. ifHtmm. ■«ri7*>, 
ligS^ (single nucleotide polymorphisn (SNP)) 
^j:mm. (polynorphisa analysis) ^mmK 

^fifA • i^/UA-h (Haxao-Gilbert)^. i^T^^i^ 

(dideoxy) mm^^xwmi<(m.m^<^mm.m 



tfdi/hxr/mi:=?-^^m (polymorphism) mMm 

(nutation) m^^SKim^-tm^^vHZ^^ 
lymorphisn) ^«4/t;J:t/^M (mutation) 

LKum^tmm -yht Lxmizm-tiztifi 

[0031] :^^m(r)m^&^mm (polyiwrphis 
ffl) ^itii/iSit^M (mutation) ^m^l<m 

^-tti]mizi>j'^hh.h'f-:?mm-^m^iz. m 
mMimmMx-wm^titz^rn^r/tJ^^ yo 

A^ 7 ^-f X UT ». ^^rv ^ t J <r}Kmii^mmm<iz 

^mm\^miztj:^. ^fix-:^mii.. mmm^ 

Kiim'mm (polynorphisn) tfcH/HjiX^ 

[ 0 0 3 2 ] * ^mmmu. rnmmKit 

ite^iO^S (polymorphisi.) iitii/fcit^^ (mi 

tation) immL<m^i>m^^tzi3\^x. ^ 

m.<ni^<r>tf}\>{f^)iry{XLX^^j:\.^b^ffim 

^<fymmm.\izi: 0 m.-rmmm^-rh ^ t ^ 

mit-ftmm^L<\m^=F<r>m. (polymorphi 
s.) ^^{i/iJj:tK3g* (nutation) immL<m 

[0033] j3t. if.^mmi. wmmh<\i 

rm'fmm. (polymorphism) ttz\i/isimm {m 
tetion) ■&m^L<\m^himzX'OikhtlhT 

xLx\^\>^tn<o^mffmmsimizi. omie-ts 
[0034] mmru^v^am (mm) mm. 

mtiixy-i P7!f7:!^<omizm&^tLX\^xi>i\\ 
:l<o^. ^ytmTwm^ixx\>y&\^mm^tix 

\.'^h(^ntl\'\ dWJg^fiSftDNA-fvrfcsi? 
fit. jtfeTIIS (gene expression) tO^-^iJi^ 
i^. i&mn (base sequence) <^StS, mm (m 
tation analysis) , IISSI^S (single nucleotide p 
olymorphism (SNP)) ^}f<^^mMVi (polymonAism an 

aiysis) mizmT^i. mmmT^-^^x 
[0035] *^Bacoro-y^<5!ix{Jx5-f K^y^x 

^y. •r^'}T)V^)VTiy^j:mri;m^i[yf:-3~V 
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■th, fix. \)if^'mA^yk-2'-V\^tiX^AYiS 
X.=yAYijvX\,Z\i.^ PDC (pyridiniunKiichromat 

e) rsysxiir/i-^bHa^iALtrD-/ 

SrSJES-tirS. =5rtrfcJ:0^-C'§«.(Fodor.P.A..et a 
l.,Scjence,251, 767-773(1991); Schena.M.,et al.,Pro 
c.Natl.Acad.Sci.,U.S.A.,93.10614-10619(1996);McGa 
1 ,G. , et al . .Proc.Natl . Acad.Sci ..U.S.A. ,93,13555-13 
560(1996) ;Blanchad.A.P. .et al. .Biosens.Bioelectro 
n.. 11, 687-690(1996)). 

[0036] «[BirD-7'SrBWmiHt::rv-«t:il 

[0 0 3 7] c:<?5TA-^;^tc:4sv»T{i, 3|s^HB«ro- 

^'^ -tf-v- 3 ^-^ S fc mm L < td:?13K-r & ± d JC^ 
avdyagi et al.. Mature Biotech., 14: 303-308, 199 

6)#J*S^U>:*,<^)«,»aiK:ttfflt'#S. -eiit, 

i^t£T)Mxhimmmmmn\,zist.fih, 

[0038] *%flJ<OTA'^ >^S-fflV>6fflJ®S^O»: 
SDSf^ii, 1Siira-/^i{S^LitBI«c^Bo±KniRN 
A, cDNA. rRNA^<^ii(l«F^l&*ttjiaS4-0 

p tm^v^T^ s oTff^oD N A^ »/ rr-ft & . 



[0039] ^i^B«isi3gfflTA'>f m& 
mx-m-^ }ix^^^j:\^imru~nmmm<,zis-^ 
m^-.iix) L. ^iitzmmmxM^immm 

fs^€!.mm&n«.t:m&ix*>^fc. m^thm-cmm 
mmtfhizii. mm, ^mRUhimbin 

J®^, »:<7)steps^]RS : ( 1) aBlia*»J?.»a}3^litm 

RNA^gs2:waji-s. (2) ^tUf'h. mmm 

(reverse transcriptase) ^fflV^T, 
§il5f ^' H fc t}a*-t=3:*S'9 c D N A-&^« 

[0040] iKr^-t-f xtti^-Sioro-riff^sy^ 
V 3 v-r S^Kf^SaivW y -If- 3 

-:rj5{zl3|-wiajSTA>f y y ^^>f ^-e^ 3 y &ff v>. 

-i^3 y UTfcA^ 7'y ^'-Y-tf-xg yj&sssfflt^i-w 

Wt^rVi. ;^:K>yh<?3i!g(c:St'ht-:?S:ift{t, a 
^ ry ^^>f -t'-i' g ViSSS: 3 y b owPTS i i: t , 

ru-y%(izmm.xi^^ ym^ 

izi^±Lt:i>^X»yt. 

[00411 :^mi:.ii\^Xii. mKLstKirrn-y 

xiiTJ-<-( x^:mthztx. mumimmt. 
1sm-rmm^zm^■fl:lttfix^i,, antm^ 
im^h. ^mm^mizii\.^x. stf, iisist 

-fe'-i^gy^iirs. ^<7)-miis m^iomrnx^Kc 

3;i:35f5-C#-5 (Analytical Biochenistry, 183ig, 
231-244H> 1989^; Nature Biotechnology, um. 
303-^308^. 1996^: Applied ajid Envirotuental Mi 
crobiology. 63^i. 1143-1147H. 1997^) . mi 

^/wsis. miKiio. 1-1. o^t/v^m. pm 

6-8.ntl<it6. 5-7. 5-C*5, 

[0042] sjsiasid:. mmmro'-ymmm 
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[0043] tt:. -ftfORjEl^Sli 11^^-1 8 Odj- 
S*L<fi5#^9 0iJ-|aT'ife&. l»S*gt<^ 

mifTiM^. hi^ms^mtzi:^xiz^< 
-e Lx . A>f ^} -fe'-i. 3 yt^fr^-e. m^mfr> 

[0 0441 KJ6a[«J0gWi^(^iaK : 0. 1-1 
0 . 0 nVlV$>i>ff>¥m b\>\ Kfl5sK4'Orn-y(7) 
J&K: 1. 0~2 5. OnMffcl.*«if*UV SIflSl 

0-2. 5cOib$-Cffl(r^5<!0*s|!iLLv^. 

[ 0 0 4 5 ] m'pn^m^<^m}mmM 
X. mm<^)m.(oru~fimix. msmmm 

[0046] *l6B^O«iija!I^cOJ^ti:, lirRiOrfc 

<T'*&*5s F I SHU 

s. 

[00 4 7] JjlTt:-e«M^ta-t. 

a) F I SH*«CjgfflL:tJ^ 



ziii^m^m<izti\,^x. miii. };coxdivs 
mix^^^om^z\^mmmmm^^^th& 
miMi i>-om<oz iiX'hh. mm. m^m 5 

SrRNA. 16SrRNA«L<tt23SrRNAX 

[0048] ^9mz^\^xm^rxi-r^:1s^^m.^ 
^i^wmmzms&h. i^^iittws s r rn 

A. 16SrRNA^L<«23SrRNAX{±'e*l^> 

m^T) N Ai^*s:M^5 c: fc tcj: 0 . mwmzii 
D-7's-»LT. A^ ^j'^ -if-i^ 3 ^-iimtfcft 
[0049] fFie<o3iJS*!Sa. Wi-tf . ;aTiosn< t 

fflmfc bx 1 o'~i oi2ffl/m 1 . m 
L<j±i 09-1 01 wm 1 iz^-ti^Ltmm 
hh. wim.. ximmmtizxhwmxn^ 
^kifix'ti. fssmifiQ-im/m\m<nt^\i. 
m&mm<.^^m^^<*£h. ioi»ii/m 

mmmt^itzib. ^m±W)m&i^smiz 

[00503 mMt^mkra~:fffymSHt. 

rnxmrnMnw^izmu^^^mmmizm 

am^ixi OVmlCStLTO. 1-10. 
OnMm. Sf^t<JiO. 5-5nMSgK, iO^t 
L-<ai. OnMSRffifAS. 0. lnM*^«i:# 

[0051] ^^iz^mizii),^x^^is^mit7■^p~yk^^ 

Sl*fe<?35SrRNA. 1 6SrRNAigL<J423S 
r R N AX«iJe<?)38e^ D N A t A'f y y rJ^-f 4f- i/ 3 

y^^it^co^jmmt, m^Ltimiimx'h 
mi<r>x 0 ^j:mxmmTo-yinmiisti(o 5 s r r 

NA. 1 6SrRNA^L<{423SrRNAX«'e*l 
[0052] SIIECOJ: :? izlXM^^Ufz^mMnft 

mm^it. mmm^mmm&m^zinn 

6 S r RN A^ t < 2 3 S r R N AXt4^il<?«MfE 
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rD-7'i:!^^#C05SrRNA. 16SrRNA^ 
L<li2 3 S r RNAX{i'?•^^^>^OJife^DNAtc?)y^ 

^fltcW mi\i. KHjPO,. KjHPO,, NaHjPOi, NazHPO, 

[0054] m<r>mmm tta. 'j >i^®jg, ^ 

-i^gy. FRETJEI^, ^ii&m7mtkmLtJ:\^ 

^i0pH{i4-l 2. mt<i±S^9T»>t. 
[0055] b) PGR iKthodslCjaffl-rS^ 
PGR mthodsThmi:cr>X'y^j:l5mTi:>mmv^& 

cox'hht/^, UT/u:?^A^WPcR:frSt5ifflt«. 

%&5rJyTtlEt. BP-*?, yT;l/:5''f AgSWPCR:Jf 
!S(c*3 v^T s ^Wfim^ffyW^xs-r-km^^x P c 

i&(oPCRt'mth%><r>Tht, mui. rt-pc 

R, RNA-primed PGR, Stretch PGR. JSPC 
R. A I uie^iJ^flJfflUitPGR. ^fiPCR. ffl^r 
7-^V-5rfflU/;PCR. PNA^fflV>!tPGRS^i& 

fie u < ii^mtim^-rht.t:\tmmm^w^ff)^ 

iimmMia<^R N L < <iit«E^ D N A<mm ) 
izmimmm^^mtcht, wfmtm 

hH^X'th. 

[ 0 0 5 7 ) «5l^i?)^WPCR:&^±d ATP. 
dGTP. dCTP, dTTPeL<t±dUTP, Wm 



im (DNAXiiRNA) . Taq*'';^^— fe\ Ty 

-fv-, m/^zm^mx'wmL-k.imTu-~mL< 

:J"Jy^^-r&t(7)T'J>^ (^E^, 1 5#, 7^. 4 
6~5 1^-x, 19 97¥. ^±a) . 

[0058] *i693tfo^wPG Rm^i. ^mam 
mrri-^^m-^xmm^mm^-^. mm^iza 

tli^cOX'hl. :^^mcr>mffiPCRlZti\,^X. wt 

i\^:if:wmrv-rbLx\i. ^(^^mus-so 

mo, mb<iil 0~2 5. «tff4U<«l 5~ 

2 0 P c R-f-f 

X'i>i.\\ ttl. 7*7-H {forward) 
(reverse) a<^iriE.*,t^lfL-Ct, 

[00593 , m^tohcoimfh:: k*«T& 

(1) 5' *4ss«. mL<ii5' :^m<fm 
miztmrnmrnx-mm^ix. mmmifZ^m^m 

iOfi^4^A»<;>i-3JgiE5' Mizmtix. mimo 
^mmizG ( ^^r-y ) *iiJ«5r< t *. i mj3±m. 
thXotz. ^mmwim^tix\>^h. 

(2) iiia ( 1 ) (ora-ym. s' mmm^ 
■cm^hx\^hra~y, 

[00603 (3)l!fE(l>«rn-/C0l*J. 3' * 
fci?). *fcJ4. 3" *Sgi0y--K->t.s02' (ac<?50HS 

(4) 3- mst. mt<it3' miiis ^mm 

i:fc{i3' 5[c^g<?3i;;K-;^«2* fiwOHS^fyy 

(5) sifted) orn-:^(o^-fe, 5' ^m, m 

(6) 5' *sa5. fi^*L<t±5' 5idfgjEii. mmm 

fi:C-C&S<><0. 

[0061 3 MiB(4) . {&) (m^.^mm^& 
3' .xii5' ^mmi^Gxiiciz^^mizm 
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[0062] mz±mco ( 1 ) . ( 2 ) , {3)Xii 

izx^mya-yt^mkmKitmmmmt 

(7)yN-Y -/U -b- 3 ymtfi^mm^^Mib ^ii 

mmmmmiz+'»iz;s'<rv xLx^^h 

^ L < umi^m^mm t o a >f y u r ^ -if- g y 
m'>-ixu^. mmMm<^m'j'''m^$ix-fzmtMi,z 

ij -tf-i. a > tJtt ^<O^WMf>J y^ -b'-v g 

«Tm«<0± 1 5°C, if* t<J4±5''CC03ifflfc^r5 j: 
■3 tc. { 2 ) , ( 3 ) . { 4 ) corn-r<?)gSE?iJ*i 

a-7>V\^ yy y^ -fe'-i^ a y U^t^^^wAtc. ^jKfe 
^cOll3tc^^SiSi^>=5:V>. KiUZTy^-^-eriTm. 

mz+ 1 5r^ji^i,i;. rvj-v^a^smk 
L^j:^^m^m^th/\-! r>) y-^ -a'-iy 3 ytinx\ 

[0063] JiiSiO { 5 ) . ( 6 ) C7)rn-y(i. 

'i-?~tixpcRcr,Ki^micm'tr&ty<^x'$>h. s 
K\ m^nmmmmm^trnx-mm^ht. 



^ixx\ wmmRm^^^ix^^immmm^ 
mii±^^^iii. T--vyym^Tix\,^htmi< 
iiwmMKm<r>^iBmz}3K^xii. m^m^m 

[0064] PCRcr)^m^cr>PCRl}mbmmcO 

m^x'^^:ib^^x^^, ^tix\ Ms^:^ym. 

(l-2mM) f&l>SJ5E^T^WSi?cOiil 
fcli-C^S^lTt^S^ltlt (2-4mM) COMs-^t 
[00 6 5 ] i^. ^^mc^PCRljmiZiiUX, 

iOPCRSrmv ^cr,mmmmi,z-:>\>^x^mcomm 
t:mi:n'yXTmm^^ibix'^i. z<^miim 
^x^mmmmi^^wmx'S)^. ^mzii\,^x^ 
m<np c Rumizm^^tmrnra-fxiiTf^-?'- 
bixm^t:^mr'a~ri}^nmizmm'H, 

*l&HRt0yn-7'c0iBSie9iJSr. SNP (X-'v 

r : -u^mm) i-^tsmi^bmmmniz-ti 
zbx. pcRmim. ^mm<o:iimM<or'a-r*- 
(>mmmifmt^:ibiz2:*)^ icofm&mm^^ 
i}^(>sNPff)m&i/^X'^^. ■*im,<r)-Tu-r<7mib 

mi. rxi^'mmbsiiPi^tsmb<nmmi 
'^^l^.^l4Tm^l{i, siiPf^t^£\<mnbomm 

[0066] mi/n y r/u^' -f 

j^^mp c Rmf^x^hixhT~yimrth-ijm 

PCRSrftifo-frSeESIS. S3tfe«(Oll3t*«itf} 

i--f--Yy^'-7x-;^, fip*>, T~y-m 
1im(7)mmirai^^MtLx. f^^S:iB«iLfc3y 

ta^^'M^JRl^lirffi^riail^f*: <m : Sequence Det 
ection Software Systea) . Rtf^tLt,t:m&l, T 

~^~mi-tay'ti:>.-yt>hm^ii&mx\ y 
rii-y^Axm^^ixx^^i. ^tix\ :^m<^m^iy 

zer)Xd^j:mM.X-nhtii,, 

[0067] EiTt, 5fe-r. vTivy^AmmpcR 
<om9i^*-mm-ri. ^mtza^^xm^^mu 
li, pcRivr)i'^'i M,v=f:-y^)yyx'^imx' 

S)h.ift'<DJ;5^r^-pt J:v>!&«, ffiRJfs ABI PRISM 
f» 7700 SSil^J;^aii';^TA (Sequence Detection S 
ystem SIB 7?00) (n-df y . x;l'V- ■ rr^-^ H • f< 

jri^XTJ5»a(Perkin Elmer Applied Biosytemsa. 
USA)). 9^ h-t-f ^' 7-" £/XrA (Ov-A ■ r-^r 

[ 0 0 6 8 ] i^. 15i20RJ^Sld:, g«etSI<7^&^ 

m, r~~vyy^. mmsmimmi'^ 



(^4) )0 1-286300 (P200 1-28630 OA) 



WCCCD;i?X5*>^5r-5Tl'^l.o Wit. f-i^-mm 

[ 0 0 6 9 ] 3 y ^^-mm. 0 ^^^^immizm 

-i^/UCOmLtlX. PCR(7)ainpUf cation plot^3 

^aj$ili&i6-S.PCR^?-'/^';l-Sfc (threshold cyclenun 
ber:Ct) ^W-tH-t i>}m, C t<i;!)^(^M*H^i!<7>3 1- 

rD7Mi2-ep^r-&jiS. ;!)>tf,^')TV^|,. PC 

R-ff^mmiizm^Lx\^i,m-t. pcRmi^irim&'m 
g<7)r7f-m<?)Logfflk. ct tcomziimmim 
f&'jiL-o, m-oxmmm<^mm<03\f-mm^^x 

yr)\^coCti:mtbti>ZtlzX'0. SWISigeOPCR 

[OO7O]3is^HfjiOPCRB§5i?&0Jii:, H5l20j;3^r 
U m ^' AgfiM P C R^mx-nhh.fz'r-^-m 
■^tmWiXhi,. m^zmmz-o^^xm-, n-o 
m.\i. 'n)i'^^h^mpcR-fsmx-%hittzr- 
^-'^im^thii'Mzm^x , p MzmthWi 
umm^mitmb^-^ t it t # , * I. V >{±i#i L;t 

[0071 ] r if n Ltztmi^mitm hm-^Uzt 

% . h^^^^tm,uzm^ii^^mMX'WM^fitztm 

mii,zfm-thh. PCRco#-^'f^';HC*3(«4 0- 
8 5t:. fftL<ti5 0-8 0*'COKf!5^5r^fri.<^ 

^z.)Li^x%h, mmm.\mm.fi^<n^^i,z^ 

li. PC Rco#-t-^ ^}l'lZ)iiftWm<^mi^<^R!B 

^Ji.{4\ RJtJiaS9 0-l 0 0°C. « 
^ t < ti 9 4-9 6°Cc0i: # cOi iomi.. 

[0072] siiiEj^si^iiajisw^iiEjimLafc ixi± 

^?m<osmi,Z'^W^thhcr>X'$>tiii}icoX d^j:i><7)X' 
hX\^^Xihhi}K M:imizl,i. d:co CiSc^l 3 *^v^ 
1 ogi (FJ . 1 n (F„) 



a cm2nzxmmm^^tsi>cr,m^-tizt 

i)<X^t. 

fn=fhyb,n/'fd«n.„ CiJS? 1) 

f.= fd = n,./fh,b,n CI»3e2D 

f„: CSsCn J)l.v^{iCsW2D{cJ:0Saj$tut 

fb,b.n : Ti-t-^i>Mzmi. m<mfzmm^m^ 
mtm-^L^t^. $y6^-^iimmit:m^ii^m^mx' 

^&^izii\,>^xi±. *m.x-n^tif<immmn.m 
mKummi^-t-i '?Amzn\.x^v7Hzr 

[00733 ^fitzmi c^s^ 

CS:^3] j)i,v^<s ci!c^4D {c-ftAL, myrm 

[00743 F„ = f„/f, CaSB] 

F„=fa/f„ m^^^ 

F„ : nt^^ ^Mzmi . ims D fcl-t^li 

4) izx>^m^iu::m^im-^ht\mm$tit 

f„ : csjj^i 3 ss^^Ji ca^2] izxtwEmm 

mm 

f, : CSc^n ^•5v^aCit^2H3J:l>^iijE?II^Jia 

^i-iOi>«, SmtciSl 5-3 0-t^^'/K7)iCO. iOSf 
®Cii2 0-3 Q-t?-4 ^/K^tW^i^fflStLl.. ) . 

a (:m;2:izj:mjEm»mm^->^^xii, 

cr)Wm±-^tsi><nTh'iX%i. ^iyj:\^ii(^x:hr>xi> 

xw 

[0075] ^Econmi. 

31) m^s)h^^^iicm:4-}izx^nii!,^tifz 
m^im^$>t\'mm^<tmnf-i?-m\^x , 

C^5) 



(a 5) )01-286300 (P200 1-286300A) 



1 ogt ( (1-Fj XA} , I 
1 ogt { (F„-l) XA} , 1 

[0 0 7 6] C5t4>s 

A. h-.mmm. mKumkm. x*)mi< 

tiemfS)!). ^bX. A=100. b = 10cOi:# 
F„: CiKS: ^,SV^a [|fc^4] CJ:*5»ai$il!t 

3 2 ) MIES 1 ) mmmmi^-^mzmit:-^^ ^ 
m., 

3 4 ) mmtzm^ p c Rggm^omwi^^^oa t 

$>i>. ^IX, 3 1 ) ^3 2) -^3 3) ->-34) 

C0077]ffliB31)-33) <^^mmzt6^^Xii. 

f\Si.f,zMlxyyy±lzy'a-y}-L. ayejL-^cr)^ 
:^ru~±lzWii&lhVXli^^t^i&mi:t!tsi><7)X' 

h-^xi^xw mii3 4) coimmnmmma. mi 
tmmx'h^iK 'j'^^j:<thW¥$ti^iBm<hh<o 

« cm4 } {zitnmmma. ^^mznt 

x\ ^tihcr)^mi'mi,zmtxmMtiu£x\.\ 
[DOTS] MieT-^'^:&S{i. y r/wr^-f 

^^mnco y r^urj- >f a^swp c Rijmx-h^. 
[oo7 9]m4<om.i,i. ur^i'^'fAjgsfi'iPCR 

yximvmmx'h^, 

10 08 0] mscom-ii. "JT/l'^'^A^WPCR 

<^mmwim^^xpcR^msrti.T~ifmi}m<^ 

<r)T-9m-m(r)^m-:i>>i:^~9lizm^^h 
:itifiX'% I. J; ^ tcL^ro^5AS:IB^L!t3ytra 

[0081] w.e(7^^\t. mm^Witizii^,^x. lir 
iim^imm-fmm^Mmimtjmx'hh, 



n{(l-FjXb| C^6D 
ni(F„-l)XA| Ci5C7D 

'^xwmTmmi^ii^h-nm^i'^xmt^iih'f-^ 
mmhm.x'hh. ^m^pCKmzif) 
mm^ixfzmii,zr>\^x. m-^s.t-h-mi3^^^z% 
m^tx. ^m^^i,z±.wh)&nmi\i. sot; 
ipt>95x:,±X') , ^cr^izii\'^x . Wi^^mwrn 
mm. 0. 2x:-o. 5°am) x-mmrkm^ 
mm^^^m^^z^:^rv~i:.\zm-fh 

m-i-dimfthm^. -eo® (-dP/dT. f : 

m-j^mxht. :^wmzii\^xi,i. ^m.mm 
^«±A<i.rtfcJiS!]-ri.. i?.wmzii\^xi,i. m-i 
cMzm^mmmsM^. * u < \tv c rrje^ 

w^?mMa-rs5gg^±i£(05^stiijBf I. ^ t i 

[0083] ^%mzii\^x\t. mmr,:if.%^mmtc 
pcR-m<r)'r—^im-mii,z. ^m^mmmm 

mm\^x'ht. 

[0084] ^m^(om.(nr-:>\i.. 

flzm^'ti>Ztt/'-C-^i>i:dlzUzrnyyJ.m 

^Lt:z3ye^-i'mmm^j:mmizti^^x , m 
mm^mmmcom^t?) ■)im<r)^^m ^ y e 

imiLxm^Lfz-:iy\i:x-9mmmmmk.x 

[00851 mmffim&ryf—^miiW^. mm. r 

^mer^x-mmt^^. ttc. m;mm. ^» 

izmmm-f^ z^ix'^o m.^ti±-miz^ 
mmK^zbx\ ntzwi^^ix&i,(r)riA'k^\ mi 

[ 0 0 8 6 ] ^mcomiT-i^mam. m. 

m-t«.#«iifife05SrRNA, 16SrRNA^L 
<ii23SrRN AXI,i-^ilt>(Om&f-l^ N ACOa tf- 



{a6))01-2 86 300 (P200 1-286300A) 



^^m^-flZbtfiX-^h, 5SrRNA. 
1 6SrRNA^L<tt23SrRNAc?)Se?-DNA 

[0087} 

imm) mzmmmifmmimfx:^wmMiz 
mmmi 

±MM (Escherichia coli) COI 6SrRNAOJSK® 

mmuzn^rvy^-^-z^ay-rt, m*>. (3'>ocgc 

TCACGCATC(5' ) «igSffi^J$r#tl.MJrn~7'<0i@|!! 

[0088] ^S7-D-y£0Pi?.: (3')0CGaCACGCATC 
(5' ) ffi^m&l t: h ■OT:t^ V 'J iK:t zf5(::'l^:t^V 

H • -^"T^yr-i H ■ Iz-i^'yh ■ (Mi 
dland Certified Reagent Conpany, 5^®) ;{!^^ttAL 
;t. 3g{=. *W<Sri9-ro-7' (Molecular Probes) 
^t*'*>7n:t' 'J#'-:?-^'yb (FluoReporter Kit 
s) F-6082 tf-F Lc?)7'ntr;t>'^^'v'-5 v 
;t/XJ?.f;l' (BODIPY FL propionic acid succinimidyl 
esters) Ofi{:, iM-fb-^Sr:t'; d";? Urtf-HtOT 

^^X. ^mMX'mtl:i(T\:-FLVmLi^m 

[0089] ^mmm : #^>fi/c-&jS!t*^ laa lis 

-^tliO. 5M NaHCOs/NazCO 

s^Kg (pH9. 0) izmmuz. 'mmmm^A 

P^2 5;*7i. (yr/Wi^rttlS) X-yfVbm'^f 
^\ *Ki5tl^^£L7^C. HtCiifflHPLC (B gradient: 
15-65%, 25^m) t:i:Xr<7y^n-X'n-^ti. 

^^Ig^tT, m^«Ji-Ud';f^'P^f-HIHf42mM± 

0 2 3 %ff)iRmxfmrci~y^wz. 

[0090] ±ia«3Sffl^'hvh^^97-<-«^ 

mtaVUKyhA: 0. 05N TEAA 5%CH3CN 

mmVil'^yhB (^^7i^'xyh(gradient)ffl) : 0. 

0 5NTEAA 4 0%CH3CN 

;<f7A : CAPCEL PAK C18; 6x2 5 0mm 

mSimm: l. Oml/mi n 

IS^: 4 0°C 

^ai:254nm 

[ooQn^m 



iSl^Uc-:in/^'Jxy^y^y^ (NB) (wfcoa 

i?)?S«:l§ii£5 0ml (m:NB, 0. 08g/10 
On 1 ) ^^^■r&2 0 0ml^cO=^l77:^3S:ffll,> 

X. ±mm J Miogm^ 3 Tcx'-mmimit:, 

tz. .riOX:?y-;U^jD^^2m 1 ^2. Oml^l; 

fz, 3 0mMUyW^mm{V~m) (pH:7. 
2 ) 1 0 0 /i 1 T'iS«:5-[Biac)¥ Uz, Mi^i 13 0m 
MiON a C 1 ^#£01512 U 1 0 0 1 mm 

Lfz. mmmyK^'^x'Ao^m'^mi (a 

:fj: 33w, ^SJ§}a^: 2 0 Ic H z , l^iiffi : 0. 5 

[0092] Mie** v^- f ^jS'C^stLitm, ±m 
mmsitmmMfcrt^Mz^Lti. ^tii36x:iz 

rff)mmi^mm^T5nMt^j::^x^izmMif::. 3 

MTu-yt^/^-^y^jy^-^-iyay^itti. ^ix 

mtmMx-nmmff)mMim^ itc . 

[0 0 9 3] j^^y^jy-i -tf-i' 3 ym(^n^m<r>^ 

mii. ±fa«0±^flSOftOfc. 1 3 0raM(7)NaC 1 
^^<7) 3 0 mM<7) y ( V-y& ( P H : 

7.2) &ffli.^r9j^L^ciB$:^fflLit, mMr^-y 
(DAt±mmA<^it^^tx^^m^uc (Bm 

jt5 0 3nm;S)5g^3fefe5 12nm) . 

1 iZTnltc. m 1 *>^>:»*^Si 3 iz. mm<0S.ibi>m 

m>. *%B^{;«v^Ttt. ^ru-y\,z)My'} 
-fe'-^ 3 y-th^^mim^timLx. mtmcr) 

[0 0 94]^i?i|3 

^ro^ rwHK : J M 1 0 9 2 3 S r R 

N A{C/N^ yu -te'- V- 3 yt-& (5' )CCCACATCGnTTG 
TaGGG(3' ) (DimUn $: 1 y :7 KcO 5 ' 
*SSp?^'k;i-^H03' a^^cOOHSt;, - (CH2) 

F - -f-T^^ 7 r K ■ 1 — i^y h ■ (Hi 
dland Certified Reagent Company, tI^H) ]6>4WAL 
MC, ^^Jl fcil^tC^l-^ay-ro-T' (Mo 
lecular Probes) tt;&^^7n:t- Drf^-^'-^-yh (Fl 
uoReporter Kit) F-6082 (;j<r t-F LtfTj^OfityiS 
tf^i^rxSxVl'XX-r/KSODIPY FL propionic acid su 
cciniaidyl ester) cOfli!tt, il^-ft^^jj-'J^r^r^'l. 

{:f^ffl$-^T, t-FLt'^^L!tS^rn-7'$r 

mTt^Ti^-PLTmudmra-ymti, 



7) )0 1-286300 (P200 1-286300A) 



10 0 9 5 3 mm4 

■ r-^:^^\iJVX 4 2 1 Y1* (Pseudoinonaspaucinobi 
lis) : xy y^^^x ■ r^l'^\:)i'X) 

(PERM P-5122) i7)S{i|5$-OD6 6 OfiT-±M^JM 1 

iitzu-^m (i^mjMi 0 m<mf^mmii^m2 
m{ztum±. mm2tm^j:mi^^'>fd^m. 

^ 'J .^^ y =r>; ^' ^:t^ ( 3 Oner ) iOpoly a-jCO 
1 OSSl&DN A^^HAB 1394 (Perkin ElBerft 

i?, m)X'^Uz, 

[ 0 0 9 7 3 Ht, ±ie<0^f£DN Afcj^JE-f ^T^^ 

<7)-&j!KDNA{~j^fG-ri.r5'f-7-DNA«5' *iigiO 

• -t— f-f 7T-f K • U-i^yh ■ :ify/i-~n 
(Midland Certified Reagent Company, pC:.m 
AUo, HK, ^ Ixdra^-rn-y (Molecular Prob 
es) ti*^ic.7D:t • iJ;K-^-^-y h ( Fl uoReporter K 
its) F-6 082 (;K-rt-FLc7>rof:t>K-^^' 
i^—iy/l^XXT!l' (BODIPY FL propionic acid succini 
dyl esters) <7){i!at, Sliik-glSjtS-^'J 3'^ ^ L-sTf- K 

<07^ymmmzm-^^^mm^:-^^-t6^-y h ) ^ 
m-^^xTm^^T^-F Lx-wmuz^^m^ra 

( 1) r U y-f ^--i' 3 y^<03 y:t(~^^y h 

•^JtDNA 

NaC 1 
MgClj 

hUX-lg^^®fg[ (pH = 7. 2) 

( 2 ) A^ ^^-Y -fe-i^ g : 5 l-C 

( 3 ) aiS^ : 

JliSje :543nm 
: 569nm 



[0098] 

««; 4S»t:*-+ 'J i; ^' K 

po\r a S'ATATAT&T 
poly b 
poly c 
poly d 
poly e 
[0099] 

polyf 
poly 8 

poly h 
poly i 
poly J 
CO 1 003 




lOlOll 



probe g 
[0102] 



5 ' ATATATATTTrTTTrrCTTTTtJ'nTi'nTS' 
5 ' ATATATATTTTTTirrTCrnTJTTrTTTTS ' 
5 ' ATATATATTTTn'iTrTTCnTlTri'n'nS ' 

S'TATATATAAAAAAAACAAS' fiODlPir FL/C6 
a'TATArATAAAAAAAAACAS' fiODlPy FL/C6 
a'TATATATAAAAAAAAAACS' BODIPY FI/C6 
S'TATATATAAAAAAAAAAAS' VtSBm fUC6 

j'TAIATATAAAAAAAAGAAS'-BraiFY tUC6 
S'TAtATATAAAAAAAAAGAS'-BQDIFY i>L/C6 
3'TATATATAAAAAAAAAAGS'-B0D)PY VL/CS 



3 20 nM m^m) 
80 nM [mm) 

5 0inM mmm) 
imM mmm) 



100: 



iM mm) 

6992ml 
OOOOml 
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^ 

a a - 1. 0 

b b 2 



d d 

d e 

f f 

g 8 

h h 

d i 



[0104] ^iO^m^^ 1 t^LTt. ^ 1 

-fef- 3 V lj^c i: # K . ii^^'SS! tfc I, , myu 

-T'i SWD N A t ji^^N-^ 'J r-^ -> 3 > L/^*4S 
JSSgf^^ib 1 -3 Jga»LT , g^6<3D N AiOS«?lJt 
G ( cxy ) *SiJ<-^r< 1 1 1 S^liJLhlfffi-tl. Jt -5 
iZ . SMr n-T-cOigaia^'JA^^ItS tLT I > ; k 

Jt<SK7°a-7>'ilWD N AtM^ r ij -fe'-i^ 3 V 

mm-ch hzb-mi . 
10 1 0 5] mme 

[0106] 

poly k S'TATATATATAmrtGCCeCS' 

poly 1 5'TATATATATATmTreCGC3' 

poly B 5"TATATATATrrriTnTGGC3' 

poly n 5'TATATATATnTiTnTTGG3' 

poly 0 5-TATATATATTTriTrrTTTG3' 
[0 107] 

poly q 5 ■ TATATATATATTlTrrcCOCS ' 



75 
48 
18 

-8 
-2 
70 

-e 

-5 



[0108] 










a'ATATATATATAAAAACCOCCS'^IK FL/C6 




3'ATATATATATAAAAAAC0CC5'-H»IKy RAS 




3'ATAT&TATATAAAAAAA0CC5'-B0DIJY FL/C6 




3'ATAUTATATAAAAAAAACC&'-B0Dm EL/CS 


probe 0 


3'ATATATATATAAAAAAAAAC5'-BQDIIY FL/C6 


[0109] 










3'ATATATATATAAAAA6CG6G&'-B(»IKY FL/C8 


probe Q 


3'ATATATATATAAAAAAGGGG5'-B0D1PY FL/C6 


probe r 


S'ATATATATATAAAAAAAWeS'-BODII'V FL/C6 


probe 8 


3'ATATATATATAAAAAAAAGGS'-B0DM FL/C6 


probe t 


S'ATATATATATAAAAAAAAAGS'-fiODin FL/C6 


probe u 


S'ATATATATATAAAAAAAAAAS'-fiQDin IH/CS 


[0110] 




[S2] 





poly r 5"TATATATATTTTlTITrcCC3' 

poly s S'TATATATATTrriTmrCCS' 

poly t S'TATATATATTrnrmTrcS' 

poly u S'TATATATATrmTTTTnTJ' 
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[0111] m2t^t,^t>&toiz^ aft*rissi*i<^G{o 

[0 1 1 2] Hii^j? 

[0 113] 



poly? 
polyx 
poly V 
poiyz 



S'CGGGOGAAAmAMiUA 3' 



S'AAMAAOGCGSGGGCGGG 3' 
JS8 



[0114] 



[0115] 
[^31 



BODIPr FL/CS-S'AAAAiUUAAGGGOGG 3' 

mm H./c6-5'TTTrrjTTrcccccc 3' 

BODIPY FL/CB-5'GGSGGGCGGAAAAM 8' 
BODIPY FL/CB-5'CCOCCCCCCnTnT 8' 



mtTa-f mum :fn-7<OtKD mmtL «*iStKe>«* 







330 


3 SO 


-15 


X 




440 


430 


2 


y 


y 


4 0 


50 


2 5 






360 


30 


9 2 



[0116] ^3Mmm(^mmi)-^hm-'hx ? tc. 



( (A-B) /A} X 1 OOi:4:i5 
[0 1 17]^)5l!8 

i5!aSUfe(?Ji:f3|«CL.Tii^Jt, s^riJ. ifmmr-Q- 

\.^tm:mt LxnWj:i^<n\i. FITC. BODIPY FL, 
BODIPY FL/G, 6-joe, TMR^rf ^ Wl. ^ tii^Xt 



(SO) )01-286300 (P2001-286300A) 



warn VI 
mm eyes 

BODIPY VL/C8 
6- joe 
J3i 



t 0 1 1 9 } Mi0!i9 

mw'n~r<7)mm ■. ±mmju i o q^s^d 1 6 s r r 

N Ac?) 1 1 5 6iiS@;i^<c, 1 1 9 0iSS<O:^Si£5l)tCffi 
a 1 1. K Y M - 7 1*0 1 6 S r R N AJiSia?T|tC#^W 
7'y :/-<-fe'-5/ g y-tl, (5')CAT CCC CAC CTT CC 
T CCC AGT TGACCC CGG CAG TC(3') ( 3 5*^2^) c7)^g 
mmihh^ 1-1 6&0''2 5-3 5iiSg;!)iT^^ 
i"J*'7^'U:tf-F. 1 7~2 4Jg«g*«2' fi^^tfD 

^5c0, 5' *iig^OUVitScOOHSIr-(CH2)7-NN^-e 
»^^t$:^S•&Uc^>cO?r, mmmitnmiz:?<]<yy}< 

■ ^-T-^yr-i H ■ L'-^'yf • (Midi 
and Certified Reagent Coopany. *»^>WAL 
^. StUSfeWll fc|SH«t*l'=3f-i5-rD-7' (Hole 
cular Probes) ii::^i»*>7D3r • iJjff-^'-df -y h (Fluo 
Reporter Kits) F-6082 (rf<Th-FL/C 6 Wof 
:tyK-t^'i^-Si'>iXT/l' (BODIPY FL/ » propio 
nic acid succiniddyl ester) affile. ^WAt^'^t 



[0120] ( 5 ' ) AGG CCG GCC CTT GAG m CCr 
(3' ) <?)ig«ffi?iJ^^-r^yd<^>'^'Ja^5:?V:t^ 

y-H ( f o rwa r d ) mcO^H-^^-rxi-yt I 
tz. -is. ( 5 ' ) AUG GGA GUUCAG UAG UAC CCG CAA U 
GC UGG UCC(5')«i^E5IIS-«^Sy^='fi'^'J:*'if^ 
V^'i- Yi:mims>Z LT D N A^)i!aaiS:ffl^^T^«L 
X. 7- H (backward) S<0^P^t-rn-7"J: 

tOl 2 1 ] B^ieoi 6S rRNAS:9 5rt'5^j-J:^ 

Elner) LS-50BT^3e^^il«t!t. -^^O^SS-El 
2C^Uc, i^. ±fe<7)j!«USL^VU6SrRNA 

o C: ^mMii. 16SrRNAS-95 'CT-aP.^ 

•fe'-i^ 3 fc ; ^^L-Tv^s . 



leSrRNA: 10.0 nM 
ra-7-. 25nM 

^^ffg: lOOmM rJ/N^?!!. 125I.M ^K-ft'J^'^A. 

Uf-'>Ab'f •^;L'-tf;l'7r^ pH 5.1 

iM^: 70'C 

[0122] m^m 1 0 {^jwi~rxj~yw\^ T^ij 

^-fHz'-i-HySiS^CO^*^) 

I5ie<^l 6SrRNAi::/N'f yj^^-f-b'-ixgy-t^T 

mi^zixmwiu^. ^ixTBrnrnzx. :^mi^2- 

^S^*SrS3£0A, B.C. DiZ^Ltc. mipf>. * 



l,zm-tX\''^:iti!f-^t->^, tfz. a'-O-Mern-T" 

[0123] 1 ) MfitlsltS 5^£^2•-0-MerD- 
y. 

2) mil) fciaitBSSSgE'-O-Meyn-T-il^t 



(?2 1))01-2S6300 (P2 00 1-28 6 300A) 



mX'hhtfi. 5' *S*>f>8ig3^. 3' ^;6-f>10 
2-0-Me ru-y) , 

4 ) 1122 ) <r)3 s^mm^nfo'U'-ytntmmmn 
■vhhtK 3 • nm-^ 1 6 ^sij'co uit^ y im 

[ 0 1 2 4 ] 5 ) i?iie*v- Ym^w^-rx^-ym 

O0HS^^f-;l.ST'fg6i|iL.!t^;l'^N--Ta-r('J/'? 
-Xit 2-0-MeAjWN°-Tn-7') 



DNA '\;U/s-rD-r) 
8) Bl)le'J>''4'-X MA</WN--7°D-7-£0SSffi?«fc|5| 

9 ) (5')GLGA0GGUCACUAUl]UGACCUCaJlCCACCCCe'>^l)li 
m.m^-th U :J^^j- U rf 5 W:tf- K ( 3 5 U 

10) <5')GUGACGGUCACUAUUUG(3')^rl>i6agB?IJS:W-f 
S 'J 'J ^' 1^^^ H < 1 7 ^««'J .Ksi- y ^ 

[0125] 



leSrRNA: lOnM 
: 25nM 

■mm-. lOOnM avN^'K. 125ibN ^SfliU-f^Ji.. 

8. 5% y^>>^h'-f>';Wl'7r-f h-, PH5.1 

at: 

• 3 5 IgS^ U U ^ifj^i^Vif^ F2-0-lfern-7'ttffl<?):®'^ : 

7 or 

• I 7^iS'J^:t'Jd'3?^'U;tf-KDNA7°D-r : 50'C 

[0126 11 ( r RN A»|^^5t*^X0lSa^ I 0 0 0»«, ^3^JSi!O^^S^'?-=^yx;l.-5'~L&-5 

0. l~10nMc7)iEKcOBi;ierRNA^9 5*Ct'5i5- ^>^iiJUi0. 1-1 0 nlVKCfcUTlSSSItSrS^-f i 



3 'J iiiJi- "J :f 5 ^' l':t^ H2-0-Me7'n-7' : 1. 0-2&iH 

PH 5. 1 



Jag: 7 or: 

[0 1 27] mSfiJl 2(FISHSra) 
•b^l-D^-^X (CenuloDonas) sp.KYM-7 (PERM P-1680 
6) S.J/T^'nA'^'f-UT^A (Agrobacterium) sp. KYM- 
8(FERM P-11358)£0#.^r« r RN A t.'^-f ^ij ^-^ -b— 

[0 128] -^ztW^i-X sp.KYM-TOrRNAaiSO 

MeTn-T': (5') CAT CCC CAC CTT CCT CCG AGT TGA 
CCC CGG CAG TC(3') {Tyy-^ ^ 

x-mm^iix^^t. ) . r^'a/<^'7"'j>:?A sp. kyh-s 

(PERM P-11358)« r R N ASISIWi^rJ^i^ 3 6 S^t* 



df v-^t U jf U^r-f^ P 2 - O - M e ro-T- : (5" )CA 
T CCC CAC CTT CCT CTC GGC TTA TCA CCG GCA GTC(3') 

[01291 -feyUDt-fX sp. KY>t-7S.lX7:/n/\'^' 

H^h. rRNA^RNeasy Maxikit (QIAQENm) ^fflV> 
XmmUz. i^rRNA&9 5T:t'5^>Jnl&fl:, 

RS^izm^t^Kmrnizm-am . 7 o'c, 1 0 0 o# 

RNAti'JtCJ^U-^ (RiboGreen) RNA Kit (^ft 



(S2))01-286300 (P200 1-28630 OA) 



^ : iU^a.y—ya—y (molecular probes), Bifft 
tt« : Eugene. Oregon. USA) ^m^^XM^Lf^. ItJ^^, 

[0130] tS^m. («/l ) : r V7>. 10.0 ; 7:^ 
f-fy^yfSi. O.l ; KjHPO,, 5.0;KH2P0,,2.0:MgS04 -7 
HjO .0.2:NaCl. 0.1; (NH4)2S0,;0.1. JiFiftlOOmI 

^iraE: lOOnH njs^>m. 125i«M ^S-fkUf-'^A. 

8.5% iJ-f-'>AKT-'-^;P-if;U7r-f PH 5.1 
^i^ : 70°C 

[0133] WFmmm 1 3 1 , se^jitK^ l < iiits 

*JfifPll3 

Ymmm.mbnTynK-^m.im^^x^^Ltz, t 
?t . mtmmm 5 1 mmiz tx . r?icr>^mm\co^^ 

::{yi9l-7t^¥^ m^<^X'^ N ^ yj -tf- g > S -y- 

ra:t'j3'5;^'^:tf-K<7)3' *StraAS#ffitl.J^ 
1 0 0%-?yf-fl.i:5tCgt1-$^iTV^-&, ^N^T- 
:tf-h'(^Jg£^Pt (base-pairs) 1 0 0%A^ T-y/ 



■^5 0 0m\m<?)-^-^)Vy^x-a\,z^m^^ myyx 
n^i 2 0'Cf 1 o^m. ^^-hi'i^-ymm^xm 

[0131] ts^tt : micommmm^m'^it>i§ 

3S^L^:3-*;l'7 9:^3{~®aL!t. 30iC, 150 
[0132] 



US. mm^n^, mm=^j:m. m^mtsk 
mmx'ibh, 

[0134] 

4im<0:fv~--f : S'TTTTrmCGGGraGCCS'BOWPr FL/CB 



^!!fl<J*y:^>«*^5^*•KNo. 

(1 :hypoxanthine) 



1 : 5'AAAAAAAAO0CDCO0C*3' 
!> : S-AAUAAAACCXXOOCCCS- 

3 : 5'AAiUAAAACCCCC0CCI3' 

4 : S'AAAAAAMCCCCCOXCa' 



[0135] fcOSSm^astS^L-Jt. a*»^>. 

[0136] 
[^5] 





mmmm ca) •/ y ^-r > a > 


(A-B) /B 




fH^ 




No. 1 


3 4 0 3 50 


-0. 03 


No. 2 


3 3 2 3 2 8 


0. 0 1 


No. 3 


3 4 3 3 3 6 


0. 0 2 


No. 4 


3 4 5 52 


0. 84 



[0137] ^^mlZii\^X , W:mm^L< imurf 

(No. 1 -4 ) <n^mmmim^L< 
m^Kmis^mmmx-m^titzmmrn-y 
):.%(nwm^m.mm^zi.^m--fhut. «3« 

(A-B) /Bcott^$-v^d„ iiUKO^SiOs 
Wn-i^mn^. G-A, G*-A, C^T. C-T, 



C0 13S]^W114 

aet^^BflcODNAf-'yrwtf'yPS'El^L./i, 5fe 
-f, IIStMl 3TiaS!t^C*^BH<7)rp-;/. S'TTTTTT 
TTKSGOiCKGCS'BODIPY FL/C6<7)3' *5S<^3' ficOOH 

^^sflora-T'^-^tfjiMSr D N A-^ 7 Tff gigEGM 
SIB417A!lRAYER(TAKMlA)'Cit;^7^ F;*'5^±fcX.i?7 
-eatSfc, 3' 5ldSiiT'?gBBorD-y*J;«-7 



(S3) )01-286300 ( P 2 0 0 1 - 2 86 3 0 0 A) 



0 . 2 % S D S^fS. 7K{:: 1 1 2 m^-Qitft 

h „ St*'>flfifg (7K3 0 0 in 1 iCNaBH, 1 . 0 g §• 

ifx*^^. m< 0. 2%sDs-itM. A^^zlmm^ 

t,z. ^^^•yh<!^^y:^cr>rmi<zm^^o^j:Wi4^^j:'m. 
^^ y-t- 1 b - SrM(tl> C 1 1 i 0 . *14tg=5:*^^ 

•yrm\^xmmmL<i±mii'm^h^^$: 

1 =5rv > L 3 ^»iit , m&^Wm L < JiS 

L, A>f r'J ^^-f ^-i^ 3 i/-t4 tii3t^g*JM'>-r 
^= Cli!0a5t^{±DNAf--yr^$f^^GMSi"4 1 
STl'-X^^-^- (Array Scanner) (TAKARA) 
MLTilST-gi !> . 

[0139] OTs Mt01J 15-19 tl^^ajjcoP C R 

wsmi 5 

;;!di«(7)i^yAD N AtilfcJtl. 1 6 S r RN ASe^S 

swKKtLt^ 'mm&<riwmtzib^ (bodipy fl/ 



[0140] 1 (EuSOOfi : U^<->t.M) OH 

S? : (5')CATCGTTTACGGCGTGGAC(3')cOieaE?iJtriOT 
■^^i^^}Tf^-^'):i)i9Vyt^Y^. DN A-&^ABI394 
(Perkin i\mrWk. Srfflt^T-^^L. St'^K 

«^5' &c?)^H^tC. -(CH2>8-NHa5r^^Uct,<^ 

'Q--ym>^t^ya^ ■ (FluoBeporter 
Kits)F-6082 (rf^Ttf-FL/ceWoh-:^^^^' v-c: 
5.iJ:)V:rx'flV (BODIPY FL propionic acid succiniai 
dyl ester) (?>|St, m.it-^%i:^') ^^^l^-^i-V^ 

cr,r^yimmzt^^^^hm^^^-^ir:t>^yY) 

mmWz. ^il5r0.5M NazCQs/NaHCOs^lf^ ( p H 
9. OCjg^Uc. ^it>§M^NAP-2 5;*9A 

*tJt. S(~jSffiHPLC (B gradient : 1 5-6 5%, 2 

y\:'-9imtti. %ULim^^^%^LXif^ 

mMi 0 5 OXffiim^X'Wz. 
[0 142] f^. lli(^W^ifU^hi>'yy t-cim- 



if ffiy/P^y N A : 0.05N TEAA BXCHjCN 

mmV/l-Ky N B ( xxy h (gradient)ffl) : 0.05N TEAA 

: CAPCEL PAK C,, ; 6 x250iiiii 
mtamSt: l. Oml/min 



l^ffi: 2 54nm 

[O14 3]MS0^J16 

7*7 -^7-2 (EuSOOR/forward : 7*7- KM) SOW 
m ■ (5')CCAGCAGCCGOGGTAATAC(3')cOJg^?)J|:ioT 
ij y :^ 5 ^' L-:tf - 5 ' ^^t^SfefeSl 
(BODIPY FL/C6) f^^UcT^-f £«tfi»l 1 3 

bnm.izLxmbo%xmm.Lti, 

[0 144]MWJ17 

h'Jx>'hyn;^(NB) (DifcottS?) 
tgiiSnil (M^:NB, O.OSg/lOOnl ) $:^*tSK®« 

J'^. tg^?gl. 5 ml Sri. 5ml^4^73®C^f■J.-7T-JS 
'C>*ML., ,rOMf**^^>, DNeasy Tissue 

Kit (dfryytfc, 1=^ Vm) ^ffl^^T^rVADNA^ 



17ng/Al<0DNAjM^#!t, 
[014 5]||J{H?!|18 

±iso:«a(oy7ADNA, r9^-7-iai//xt4 

7-7'fv-2$r^fflLT, nvi • ^^>f T^^y:;^T^ 7 

^'x?^5^i^^tf£a^05'^ h^f^^'5-i">';^rA (Ugh 

tCycler" System) ^-fflt^T^ili? tPC RKJEE§r=it 

-^tz, m'^\r^mi^:^y-m^<r,mm>>z%-yti. ± 

fz. ilBi'Xf-At^j^l^TPCRii, ^|^¥ii»fcifi$ 
ixTt>.&1S^7"n-7' (FRETm^f!)ffi•r•l.-^i^07■^ 
-7-) tiiStfor^-^-?- (WtrnTSm^iix^^^j: 
v>jigor9-f-7-) cOft'5{c:*:^HB7-5-<v-iaO^ 

[0146] PCRISaconVd^-^ybtlfoit, 



(24) 101-286300 ( P 2 0 0 1 - 2 8 6 3 0 0 A) 



ry-^-?~m& 0. 
Taq^?g 10. 

iVQWh 5. 

±m 20. 

^Wt^i!T'$>2>:*Jgai 6SrDNAt4. m7<m 

[ 0 1 4 7 ] ^/c. m<nu<ims.iim>^m'^m 

Taq ^gjg 9 6 . 0 ju 1 

5 y Qi^ 6 a . 2 w 1 

Taq DNA ,if J 7— 2 4.0 n\ 
Taq (start) 3.8 ^ I 

[ 0 1 4 8 ] iSi . Taq Taq DNA*r 'J ^ 7— fcf 

(denaturation) 

r--!J>'i/ (annealing) 
1^0^all§2rffl^^. ^^O^SHfiO^-M Vti: 1 0 . 

[0150] ^<r>>&^tm7ms',z7ni.ti, mim 
^mtmim.<^±wm 1 6 s r d n K<nu\:~m^ 

m9\i. ^^9)VmmitLX. ^dSieSrON 

\:i-mim.Lfi.-mm i e s r d n ac7)*^si 

-eS)l>. ^SW^}iO. 99 7 3T\ StoXiUfflMS- 

p c Rijmm^^h mwmm^o^ ^-mms. 

[0 15n^giJ19 

mmi8izti^^xii.. mm<r>ru~y^ry-i-7'- 
tixpcRt:fi-ot:t,K :^mmmx'i,m^mzm^i 

Bjcorn-rSffl l^XTietf^^feft-C^^BBOP C R Srfif 
b) ffifflr^^-?- : 

• 7 :r -7- K7°7 V- E8F: (3')AGAGnTGATCaGGCTC 

AG(5') 

• U/'N-;?.r7-fV- E1492B:GGTTACCTTGTTACEACTT 
(5-) 

c ) ffifflrn->^: BODIPV PL-(3')CaT(XCACATCGTn 
(5') 



(*5jlS0-6ng/2 0/i I ) 
(^nt-^O-2. 4 • IC^ffl) 
8/i 1 m^O. 0 8«M) 
0/i 1 
7u 1 
Oju 1 

AVX:J'-/\^7*iJ:?'^-<i'-;^3 yTD-r (DNA Mast 
er Hybridization Probes) ^-y h<r)h<^Xh^. #fcTa 
q l»iA --KU;<9— tf^M{±10Xconc. (#V>^-r-yr) 
^10igt#5?L-i:fflv>/>;, if^, Taq ^ 
o-yx-y^'tt (USA) iOSSSS^iir^^^Taq DNA 

;i^yx5~fe'M«t«:#:T\ :iix^mmizm^i>zt 

X■7 0'CtX'^^1 DNA*ri;^9— fe'<^14^|tpil,:it 
*«t-^lv. EP^^. *•/ h • X:J'-h(hot start)S-?f3 
Zt-d^X'^^i,cr,Th?>. 
[0149] Km^\±»icr>ia< tAS. 
9 5°C. 1 2 0*J.- 
ff:95*C. Ot^.- 
5 7X;, 5# 
e) PCR<mn-: 

^ttKJS:95T: for O^j^ {60^. 9^) 
T~-U>-i/S{5: 50'C for ^ 
SK^SRK: 72-C for 70# 

[ 0 1 5 2 ] f ) mmsL (r~-v yf^mmtmR 
g ) ^mm^: 

DNA d^y>7— t?cOft (TaKaRa Ex taq): 0.5U 
Taq :^f'~}-mm: O.iul 
ry^^-nmM: 0.2j«H miiti>) 
ro-ycTiW^: 0.05 X£H 
HgClg SIS: 2 mM 

BSA(bovine serum albuiiiin)5i;g;0.25 mg/nl 
dNTPsiUS: 2.5 niM (^Jf W:tf-FCoi>T) . 

[0153] ^m^mioizfnUz, mf}'^. m 

WmcD^mi 6 S rDNAC0:3l^-mtfiitmLX\>^^ 

[ 0 1 54 ] mz\:xf<rm%mz. iL^mmmsL 
mpcR-nm:m^x'^ioi\.hr-^^mthi?m 
<r>ir~m^-jmz-^\'^xm-. 

bh^i^yADNA (b NyS-^'Oh'y (globin) (TaKa 
Ra;&:$'Q^^B'&#^9 06 0) (TaKaRattst^itS) 



(S5) )01-286300 (P 2 0 0 1 - 2 8 6 3 0 0 A) 



c 0 1 5 5 ] v-res+c ( y A-xS) (om^ ■. 

( 5' ) CTGGTCTCCrTAMCaGTCTTG (3' ) <mmL¥\ 5r 4, Ot 
^^i''J;^<:tUa^5^'p7j-f-b'^. DNA-^>$i5ABI394 
(Perkin ElnertM, ^fflV^T^ltL, Kt^lS 

<r>5' fiW^^OHSt. -(CH2)9-NH2&^^Uci>0 
S H^yK • 1^— f'f^T^ H • b-vVH • j&y 

*>4>iJ;f}^-^'-^-y h (FluoReporter Kits)F-6082 {if- 

DIPY PL propionic acid succininidylestersjcOffitC, 

^ffiV^l^yb A : 0.05N TEAA SXCHaCN 
^JilV/l^i^bB (j/^i^'X^h (gradient) ffl) 
TEM MCHgCN 
: CAPCEL PAK C18;6X250i» 
^aiiSBS : l.Ooil/isin 
: 40°C 
: 254nn 

t0 158]||]ie«j2 1 

r^'fv-KMZQ crmm: ■ (5')CGTTGGCC 

AATCTACrCCCAGGO' ) niSmm^ i,-OT:t^~>'J U 
d-j? ^ V:tf- h'5r«SSC^J 1 8 i: nmiz-^&Lfz, 

[0159] itR^i?) 1 (*^Hiic^, wm>¥^Km 



[0156] ^miconm ■. n^ixtz^mmmLm 

\,mmLtz. ^^?gm5rNAP-25*5A {7r}V'7i^r 
tSlffLC<B gradient:15--65%, 25^19) SJilT^^^frt' 

5: , my^-^ y ^' HlS^5J2iiiM J: •? 5 0 %<?)1R 
CO 157 J i^, ±M<nmi^u-7Yify7 ^~ff)fS^ 

:0.05N 



r5>>fV-«M 4.0)tzl (: 
Taq^ 10.0;/ 1 

SUQIt* 5.0/1/1 

20.0;!/ 1 

tvyyADNAii. lai 1 <^IS95ffiltC^P$fll.|l 

[ 0 1 6 1) STt. im>t&<men±mz^ef)m^ 

Taq mm %.QmI 

Taq 3.8xtl 
[0162]^]. Taqmm. Taq DNA rtf'J^^-t'jgM 

Av;^^'-yW7"l)^^^-b'-x3y7-o-y (DNA Mast 



[ 0 1 6 0 ] P C R{ic)^«3 y*?-:^^ b "Cff r) . 



1.0/iJ (SHjgSiMOOOoatf-) 



er Hybridisation Probes) h(Di>COX'h^. #K 
Taq DNA fe'?§?«moxconc. (^V^^f^Yv 

r)^:loiSizmllxm\^^tl, tfz. Taqx^-h 
li. ^'o-y-f-y^'a (USA) x'om.ztix^^m 
q DNA k'ffl«si#-c\ ;itLt:immittmat 

i>ZbX'7 O'CtXIm DNA;}fy^5— <f<Oigtt*Mli. 

[0163] Kmmm<7iiia< x-hh. 

: 9rc. i» 
y/KiC : eo-c, 5# 



(a6))01-286300 (P200 1-286300 A) 



DNAf*;g:Rj£ :72°C. 17# 

1 mmm^\ ^(^mm^cnir'^ yji i o. mm 

[0 164] mitomKiZPCR^^^X, 
3t-S!cohhyyADNAfcr-:)(-^t. ^-^--f 

m^tlh, ^dLt. Md'-iitb^rVADNAtOne- 
[0 1 651^1 l{::i3V^TbbyyADNA<^#3h- 

( b ) 1 O-^f ^ i'll'Bcrmm.mm^ 1 i: Lr#-t>f ^' 

C„==F„ (72) /Fio (72) CSSl^SD 
/i!tX- C„=#-9-^^;Hi(7)^S:M, F„ (72) =* 

■^^ p ii-<7)7 2'c^mm8im. Fio(72)=io-r 

^';l.g<7)7 2r«0^3t5SSfi. 

( c ) fine ( b ) ff)m.-mt>titim.m^:. m-t 9 

i\mzn UT r D .y ^ U . r V-±(c:^RUt/X 
[0166] (ci)iifie(b) «;^Tlf ^>iTjt:§->>-'f 

Fdn = 1 O g,o { 1 00-C„X 100)} 

F^„ =2 1 og,o ( 1-Cj 

/i^i'L, F,„=^3fe5t^^^ta^ (^^$. jB3£$) , C 

( e ) m ( d ) <r:nmX'^ioixtim.m:, ^' 

[01673 ( f ) iria ( d ) (mw^'^m^ixiirf- 

9'-(nf^^ 0. S^XJ^-yvA^-ZUK (thresh 

ho I d) L. -ef)tifc:aiLfc^?-'f>;utceirat-ri.3a 

( h ) Bfia ( g ) «5asTf^^LJt?'5:7^TX7^- 
( j ) ME ( h ) c03^TlS*>ti-t»if8<?)fflM^aX{i 



{ i ) bWS ( j ) ^0jiSTtf»§tl^:HSgJt{±WiS5(: 

[01683 IMoy^-'^-mmv-y b'^xr^fflv^ 
-C, MaSl lt1#4ti;^:T-^'-^fn2{c§lt'i^v^T 
mT<7><}:-3fcT-^-&MaU^. Illl2{i. ±12 

(b) c7)3iS-Ci!ia:Sn!tT-^'-SrW^L)t (ffE 

(c) j|g) LJtic7)t'J>l.. ap-^. 1 0-i?-^^';P@iO 
asm^S^ 1 i: LTmL. ^^Og^il^-^--^ ^'^l^ 
t:MLTrn.yhL!ti(?)T'^>l». ill 3ti:. Sifie 

(d) mm:W^UzT-9~^m^U:i (filB 

(e) Jgg) t«t-J>4. fiP*>. m\ 2<0#ro'yhifi 

[01 69 3 131 4{i, Bits ( f ) Oj^-Ci?iSUof 
-^'-I'ov^T, Siia ( g) iOMgT'f^B£L:t/572r 

Ep^L-t (HiFK (h ) %.<mihh. nh, mt 

!lJf ^^1--$= 0 . b^XVv i/a.it^~)\'Y (lAreshhoI 

A D N Ai?5^Mi6m403 tf-fS:?- Ytti-rn v h Lst 
^^v7t'*>^, ic^^^^^coimtotSBg^li: (R2) ^ 

Me ( J ) <55alSTt1-i:L. EP^L^ (15® ( i ) Oil 
S) 0. 9 5 14t'fe-:>Jt. ClOldtC, it?) 

[01703 leSSPJ 2 2 (^^BJOf-'-^- 

PCRIiJtif^ili^Jl i|5I^tff-oJt. T-^'-JS-Ji 
Ji. ttlSSIS^^'J 1 c?) ( b ) cojgg<?)t?tTE«^ ( a ) CO 
a^^fct , ( b ) , ( d ) (r>m.-km<^l 9 lcS!K 

( a ) m-^ 9Mzmh-muzmdfmemx''^ 

^xf^ ^ ^-^-h>\A-f')yAX L/C § 
fG^i7^:S^e5S:Kffl (BP*>, mmmm (12'C)<r> 

m m-h, m^^iaiRm ( 9 st;) ^nmrn^m 
x-wimiEmw-mfmrn., mmmmmm 

TO -y h Lf^mm 1 5T*I. „ 
[0171] ( b ) Cii^l D IZiy 

»i>WEmn.9mm^ tms') izkkl. m^9)\^ 
^zin-ihmyri\^<om^im^ (m-^xm^ 
m -kn^^mn^mm.. bp*>. teo cifcs^i 
0D-rm3{!iats5§s, 

L^ff'. F„=#-^^^:?;^^o;®l:^^Hffl, f„=cm^ 



[0 17 2] ( d ) HiifE ( b ) cOiigT^/bfLTt^-t-f 

1 og,o { (1-FJ X 
E^*. P„= [itSl 0] TitWcffi] . Cifc^i 
1] ii Ci5^6D CfcV>t. b=10, A=100fcL 

[0173] m<^^im 1 earxi 7ic^L5t, h 

1 6{S. BiflE ( a ) Jti/ { b ) OiflSt-JiM^ilJtM^ 

m 7(i. HI 6tii4.hj;ffltcov^Tiria (d) c^ii 

[ 0 1 74 3 <J:tc, HI 7<7}if^y^m^. mi 
( f ) , ( s > , atX ( h ) cOjiS-ejillSL^o fiP*>. 
01 7C0^^57&SKit^KMli:IS|«gK, 1 o Si, 

0. 1, 0. 3. 0. 5, 0. 7, 0. 9, 1. 2^m 

fijst-ov^TBijfe ( j ) ( i ) iOjiaT«L-c* 

tCMLT-^^O. 998, 0. 999, 0. 999 
3, 0. 9985, 0. 9989, 0. 9988T'fc-:> 

TO. 5 (ffl^«0. 99 93) ^$gfflt-&;k#^ 

[0175] mmm2 3 (<s^c^ms?ft«i^^ff2iit/Tm 

mm^izBf:thh\>mTii'h7m mm. so-c 
f}-(,9 5vtx-} .5 2) fries 1 ) mwiza^^x. m 
\^mMwm(mtif. 0. 2-c-o. 5'cp^ii)r^3t 
^mm^mm. 5 3 > mias 2 ) ii^<7)ii^M:K 

mmmifith^m.. 5 a ) mtis 3 ) imcomm 
mM^i-m.'n-ttmm. 5 5 ) mieB 4 ) )m.<r)m.^ 

1I(-dF/dT, T-.m^) t:r7.r 

l^-iC^tSilS, 5 6 ) Wies 5 ) *>f>#f.h.S 

timiy-< V-f^ i?=7~'^^i^y.T-J>.^^y.^x-^W^<m 



))01-286300 (P2001-286300A) 



BP*., -mff) ciRiSiin x^msmthm.. 

00) cist^m 

[ 0 1 7 6 ] IIMIJ2 2 tRtt bi^VADNA(7)l 3 
f-tl0 3f-{;:ov^-C, mM^2 0bnm.(r>vcR 
2:ffV\ miesi) , 52) , 53) . 5A)m5 

tOl^T, *|IS6^JS0 5 1), 52) RX/5 3 ) 
TMaU^I^K^E4^iOia*<02OT*^. 54) £0 

3&ST-i«tt^£^^L-. 5 5 ) ms 6 ) oiast's: 
ftj^ (Tmffi) ^m>t:hcr>im2 ix-ibh, 02 ia» 

i^, 13tf-i:103t-£OtiliMiBjiiOTnitt*SM*S 
fete, #tmM?l]{iS'SrS^!|»r*SCt*«!f!|B8tit. 
[0177] 
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